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[57] ABSTRACT 

A servo valve comprises a valve body, an elongated chamber 
de?ned by the body and two oppositely facing annular 
pistons independently movable longitudinally within the 
body. Each piston has an inner annular ?rst valve seat and 
an outer annular ?rst obturating surface. A reciprocable 
valve stem is surrounded by the pistons. Two oppositely 
facing spaced annular second obturating surfaces are carried 
by the valve stem a ?xed distance apart, with the pistons 
located between the two second obturating surfaces and 
reciprocable on the valve stem. Each of the second obturat 
ing surfaces is arranged to cooperate with one of the inner 
annular ?rst valve seats to control ?uid ?ow along the valve 
stem from a ?uid inlet intermediate the pistons. Two annular 
second valve seats are ?xed in the valve body. Each of the 
annular second valve seats is located to contact the outer 
annular ?rst obturating surface of one of the two pistons to 
limit the longitudinal movement of the pistons away from 
each other and to control ?uid ?ow past the outer annular 
?rst obturating surfaces. The pistons each include a surface 
for transmitting force to the piston in a direction away from 
the other piston. 

6 Claims, 15 Drawing Sheets 
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HAND HELD POWER OPERATED SHEARS 

This is a divisional of application Ser. No. 08/132,526 
?led on Oct. 6, 1993, now U.S. Pat. No. 5,375,330. 

BACKGROUND OF THE INVENTION 

1. Technical Field 

The present invention relates generally to improved 
power operated shears that are useful for industrial cutting 
applications. In particular, the improved shears of the 
present invention are suitable for use in the food processing 
industry to cut and trim meat, and especially to cut poultry. 

2. Description of the Prior Art 
Hand held manually operated conventional scissors have 

been used for cutting and trimming meat and other food 
products. Conventional scissors also have been used in a 
variety of other industries for cutting sheet material, such as 
cloth, textiles or thin metals. It was necessary for an operator 
of the conventional scissors to use a relatively large cutting 
effort and often the operator’s wrist was at an unnanrral 
orientation. Repetitive use at such orientation and large 
cutting effort could cause injury to the operator’s wrist. To 
reduce the effort needed to operate such conventional scis 
sors, power operated shears have been devised. 
Most known power operated shears have various short 

comings. For example, most such shears do not have a 
similar physical arrangement to conventional scissors and 
the blade movement cannot be controlled to the same extent 
and in the same way as conventional manually powered 
shears. 

Powered cutters for the pruning of plants have been 
devised that operate similar to manually powered pruning 
cutters. However, the structures of the powered cutters do 
not lend themselves to a conventional manually powered 
scissor type of arrangement which is typically used for 
cutting meat, poultry, cardboard, heavy cloth and the like, 
and the powered movement of the blades is not controlled in 
a manner ideal for scissors having relatively long blades. In 
such manually powered shears, a thumb ring and a ?nger 
loop extend in a direction traverse to the extent of a pair of 
relatively straight cutting blades. Also, many powered cut 
ters provide a “snap action” cut, in which operation of a 
trigger causes a blade to close against or across another 
blade. The speed of closing or the extent of closing, or both, 
are not controllable by the operator once the closing action 
begins. Thus, a need exists for power operated or power 
assisted cutting shears that are arranged, operated and con 
trolled in a manner similar to that of conventional manually 
operated scissors. 

SUMMARY OF THE lNVENTlON 

The present invention is directed to hand held power 
operated shears. The power operated shears of the present 
invention overcome the shortcomings of the known power 
operated shears mentioned above and others by being 
closely similar in physical arrangement and operation to that 
of conventional manually operated scissors. Other operating 
advantages of the hand held power operated shears of the 
present invention include a controllable rate of closing of 
blades and a controllable extent of closing. 

The shape and orientation of the blades of the shears of 
the present invention and the relationship of the handles to 
the blades is similar to that of conventional scissors. In use, 
one handle pivots independently of the two blades and the 
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2 
other handle. Relative pivotal movement of the blades is 
controlled through linkages and a servo mechanism so the 
operation replicates that of conventional manually powered 
scissors. During operation of the shears of the present 
invention, blade movement follows handle movement 
between relative open and closed positions of the blades. 
The attitude of use and physical arrangement of the shears 

of the present invention is ergonometrically advantageous. 
In particular, the relative arrangement of the handles and of 
the blades minimizes deviation from a natural wrist orien 
tation in typical use. The relative handle position and the 
force multiplier provided by a power actuator helps to 
relieve overuse injuries. A relative reduction in the amount 
of handle movement required to close the blades provides a 
reduction of e?rort required by an operator which should 
result in a reduction of overuse injuries. Improved cutting 
control is provided by changing the force and speed pro?les 
as the blades close. That is, the speed of blade movement is 
reduced relative to the speed of handle movement as the 
blades move towards the closed position. Concurrently, the 
force of closing is increased to compensate for a decrease in 
mechanical advantage as the blades close. 

A ?uid power actuator for driving one of the blades for 
pivotal movement is provided. A control valve regulates the 
?ow of ?uid to the power actuator. A safety valve requires 
the operator’s thumb to be in operating position before the 
shears will operate. The actuator, control valve and safety 
valve are incorporated in or supported by a compact frame 
which also acts as a handle. The blades and other handles are 
supported by the frame and provide a compact, light-weight 
and well-balanced tool. 

Thus, the present invention in its broader aspects is 
directed to hand held power operated tools, and more 
particularly shears. Thus, while the invention will be 
described in connection with the preferred shears, it will be 
understood that other members for similarly accomplishing 
a desired task can be arranged and operated in the same or 
similar manner as the shear blades. 

The shears include ?rst and second blades for cutting 
upon relative pivotal movement from a ?rst open position 
towards a second closed position. A frame supports the 
blades for relative pivotal movement about an axis. A ?rst 
handle and a second relatively pivotable handle are pro 
vided. One of the handles is supported for pivoting about an 
axis independently of the blades. The pivoting handle 
extends in a direction relative to the axis opposite the second 
blade. The other of the handles extends in a direction 
opposite the ?rst blade relative to the axis. An actuator 
pivots the second blade relative to the ?rst blade to impart 
a cutting action between blades. A servo mechanism is 
controlled by movement of the second blade and pivoting 
handle to control operation of the actuator to pivot the 
second blade relative to the ?rst blade in coordination with 
movement of the pivoting handle. 
The present invention is more particularly directed to 

hand held ?uid operated shears. The shears include ?rst and 
second blades and means pivotably connecting the blades 
for relative pivotal movement about an axis. A thumb 
receiving handle and a ?nger receiving handle are included. 
One of the handles is pivotably supported independently of 
the blades. The other handle is ?xed relative to and extends 
generally diametrically opposite from the ?rst blade relative 
to the axis. The pivoted handle extends in an opposite 
direction and diametrically offset from the second blade 
relative to the axis when the second blade is in a fully opened 
position. A ?uid actuator is coupled between the ?xed handle 
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and the second blade to move the second blade relative to the 
?rst blade in coordination with the movement of the pivoted 
handle. A ?uid controlling servo mechanism is controlled by 
movement of the second blade and the pivoted handle to 
control operation of the ?uid actuator. 
The blades are readily replaceable. The blades are sup 

ported for relative pivotal movement. One blade has a 
substantially straight cutting edge and is constructed to be 
?xed in a supporting frame. The other blade has a substan 
tially straight cutting edge and is constructed to be pivotable 
relative to the frame. The pivotable blade has an actuating 
portion extending in an opposite direction from the pivot 
from a cutting portion of the blade at an obtuse angle in the 
range of about 120° to 170° relative to a portion of the 
cutting edge. 
The actuating portion has a drive slot that receives a 

portion of a drive link connected to a piston rod of the ?uid 
actuator. The length and angle of the actuating portion of the 
pivotable blade and the distance the slot length extends, as 
well as the location of the pivot, are coordinated with the 
drive link to allow a size and arrangement of the parts that 
facilitate locating the parts in the area of the shears that can 
be accommodated by the palm of the operator’s hand. The 
length and angle of the actuating portion at the same time 
produces relatively high leverage between the blade and the 
actuating cylinder over a cutting excursion of 45 degrees of 
relative pivoting of the blades. The provision of relatively 
high leverage assures lower reaction forces at the pivot of 
the blades. Lower reaction forces allow lower structural 
weight and longer wear life. Relatively high leverage also 
allows the use of a relatively slim actuating cylinder that can 
provide adequate force using typical shop air pressures. 
The pivotable blade also has a heel portion forming a part 

of the actuating portion. The heel portion has a ride surface 
facing an opposed surface of the ?xed blade. A part of the 
opposed surface of the ?xed blade projects toward the ride 
surface of the pivotable blade, biasing the cutting edges of 
the blades into mutual contact where the cutting edges 
intersect. 

Thus, the invention in its broader aspects is directed to a 
pair of replaceable blades without handles for shears. The 
blades have cooperating cutting edges and are suitable for 
hand held power operated shears. The pair of blades com 
prises a ?rst blade constructed to be ?xed relative to a 
support and a second blade constructed to be pivoted relative 
to the support and the ?rst blade at a position on the second 
blade located between a cutting portion of the blade and an 
actuating portion of the blade. The cutting and actuating 
portions of the second blade lie in substantially a common 
plane. The cutting edge on each blade is generally straight in 
its extent. The actuating portion of the second blade is 
shorter than the cutting portion and extends at an obtuse 
angle relative to the cutting edge. Means on the actuating 
portion operably couples the second blade with a ?uid 
operated actuator. A heel portion forming a part of the 
actuating portion of the second blade is substantially aligned 
with the common plane and has a ride surface facing toward 
the ?rst blade. A surface on the ?rst blade is opposed to the 
ride surface. One of the ride surface and the opposed surface 
has a portion projecting toward the other from the general 
plane of the respective blade to bias the cutting edge of one 
blade into mutual contact with the cutting edge of the other 
blade at a location where the cutting edges intersect. 
The ?uid actuator operates the pivotable blade through a 

drive link supported by the frame. In the preferred embodi 
ment the drive link is in the shape of a bell crank. The drive 
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link is supported approximately along a center line of the 
?xed blade at a distance from the pivot of the movable blade 
that assures relatively low reaction forces at the pivot and 
drive points over the full stroke of the ?uid actuator. Also the 
combination of a substantial distance between the blade 
pivot and the actuator output, and also between the blade 
pivot and the drive link pivot provides su?icient leverage 
and stroke to allow a relatively slim actuator operable with 
typical shop air pressure. 

Thus, in its broader aspects, the invention is directed to 
hand held power operated shears including a drive link 
which is pivotably supported by the frame at a location along 
the center line of the ?rst blade. The drive link has a ?rst leg 
coupled to a movable rod of the actuator. The drive link has 
a second leg coupled to the second blade for pivoting the 
second blade upon movement of the rod of the actuator. The 
drive link has a generally L-shape. The ratio of the ?rst leg 
to the second leg of the drive link is in the range of 1.15 to 
1.85 in order to provide a relatively high leverage mechani 
cal advantage to the pivotal blade. 
A servo valve controls ?ow of pressurized ?uid to the 

?uid actuator to drive the pivotable blade between open and 
closed positions, replicating movement of the pivoted 
handle. The servo valve is operated through a linkage 
coupled to the movable blade and the pivotable handle. The 
servo valve has two pistons movable on a central valve stem 
that in turn is movable by the linkage. Valving elements on 
the pistons, stern and a surrounding housing cooperate to 
control the supply and exhaust of ?uid to the ?uid actuator 
in response to the relative position of the linkage. 

In its basic construction, the servo valve of the present 
invention comprises a valve body, an elongated chamber 
de?ned by the body and two oppositely facing annular 
pistons independently movable longitudinally within the 
body. Each piston has an inner annular ?rst valve seat and 
an outer annular ?rst obturating surface. A reciprocable 
valve stem is surrounded by the pistons. Two oppositely 
facing spaced annular second obturating surfaces are carried 
by the valve stem a ?xed distance apart, with the pistons 
located between the two second obturating surfaces and 
reciprocable on the valve stem. Each of the second obturat 
ing surfaces is arranged to cooperate with one of the inner 
annular ?rst valve seats to control ?uid ?ow along the valve 
stem from a ?uid inlet intermediate the pistons. Two annular 
second valve seats are ?xed in the valve body. Each of the 
annular second valve seats is located to contact the outer 
annular ?rst obturating surface of one of the two pistons to 
limit the longitudinal movement of the pistons away from 
each other and to control ?uid ?ow past the outer annular 
?rst obturating surfaces. The pistons each include a surface 
for transmitting force to the piston in a direction away from 
the other piston. A ?rst port to the chamber is located 
between the pistons and serves as a ?uid inlet to the 
chamber. Second and third ports to the chamber each asso 
ciated with one of the second valve seats exhaust ?uid from 
the chamber and are closable by the pistons. Fourth and ?fth 
ports to the chamber are located longitudinally outward of 
the the chamber are located longitudinally outward of the 
pistons and the second valve seats for supplying ?uid to and 
receiving ?uid from the ?uid actuator. The distance between 
the two second obturating surfaces and the distance between 
the two annular second valve seats allow the pistons to either 
(a) prevent ?ow from the ?rst port to any of the other ports 
when the valve stem is in a ?rst or neutral position, and 
allow ?ow through the fourth and ?fth ports and only one of 
the second and third ports when in other than the ?rst 
position, or (b) alternatively and preferably, to provide 
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restricted ?ow from the ?rst port equally to the fourth and 
?fth ports when the valve stem is in a ?rst position, and 
allow preferential ?ow through the fourth or ?fth port and 
only one of the second and third ports when in other than the 
?rst position. The alternative serves to provide smoother 
action by pressurizing both sides of the actuating cylinder 
when the valve stem is in the ?rst or neutral position. 

The linkage for operating the servo valve in response to 
movement of both the pivotable handle and the pivotable 
blade is comprised of a drive link, a blade link, a difference 
link and an actuator link. The drive link couples the actu 
ating cylinder to the pivotable blade. The blade link moves 
with the blade motion and transmits its motion to the 
difference link. The difference link moves in proportion to 
the difference between movement of the blade and move 
ment of the pivoted handle. The actuator link transmits 
movement of the difference link to the servo valve. This 
movement is roughly proportional to the difference between 
the position of the pivoting blade and its intended position 
as determined by the position of the pivoting handle. 
The design and construction of the linkage establishes a 

dilference in the blade speed and force as the blades close 
from an open position. Due to the construction and arrange 
ment of the difference link, the blade speed diminishes 
progressively with respect to the pivoted handle speed as the 
pivoted blade closes (i.e., as the blade angle diminishes with 
respect to the ?xed blade). Preferably the ratio of blade 
movement to trigger movement changes from a ratio of 5 to 
l or more when the blades are open, to a ratio of 2 to l or 
less when the blades are substantially closed. The linkage 
controls the movement of the pivotable blade through a 
greater angle than the pivoted handle moves, thereby reduc 
ing the distance through which the operator’s hand must 
move to accomplish any cutting action as compared to a 
conventional manually powered scissors. 

Thus, in its broader aspects, the invention provides a 
servo mechanism including a linkage that moves a pivoted 
blade of a hand held ?uid operated shears in coordination 
with the movement of an independently pivoted handle but 
at a rate relative to a ?xed blade that decreases in response 
to movement of the handle as the blade moves from an open 
position to a closed position. The invention further provides 
a decreasing rate of blade movement relative to handle 
position as the blade moves from an open position to a 
closed position. The invention further provides a ?uid oper— 
ated servo mechanism that moves a pivoted blade through a 
greater angle than a controlling handle is moved. 

Operation of the shears is prevented in the absence of 
being properly gripped by an operator with the thumb of the 
operating hand engaged in the ?xed handle of the shears. 
This is accomplished through a safety valve supported in the 
frame of the tool, the valve being normally closed and 
preventing ?ow of operating ?uid to the actuating cylinder. 
A valve~operating lever extends from the valve into a 
thumb-receiving opening of the ?xed handle and is pivoted 
by the thumb, when the thumb is fully received in the 
opening, to a position that opens the safety valve. The safety 
valve also serves to spring bias the lever into the thumb 
receiving opening when the safety valve is closed. 

Thus, in its broader aspects, the invention provides hand 
held ?uid operated shears comprising ?rst and second 
blades, means pivotably connecting the blades for relative 
pivotal movement, a thumb-receiving handle, a ?nger-op 
erated handle, one of said handles being supported for 
pivoting independently of the blades and one being ?xed 
relative to the ?rst blade, the handle supported for pivoting 
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6 
being pivotable independently of either blade toward and 
away from the other handle, a ?uid actuator acting between 
the ?xed handle and the second blade, a safety valve for 
selectively permitting or interrupting ?ow of ?uid that 
operates the ?uid actuator, and a safety valve control having 
a portion movable between a ?rst position where it extends 
into a thumb-receiving opening of the thumb-receiving 
handle and interrupts said ?ow, and a second position where 
it is moved out of said opening when an operator’s thumb is 
received in the opening and allows said ?ow. Preferably the 
shears include a housing integral with the thumb-receiving 
handle and the safety valve is located within the housing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Further features of the present invention will become 
apparent to those skilled in the art to which the present 
invention relates from reading the following speci?cation 
with reference to the accompanying drawings, in which: 

FIG. 1 is a plan view of hand held power operated shears 
embodying the present invention with the handles and 
blades in fully closed relative positions; 

FIG. 2 is a view similar to FIG. 1 with parts in fully open 
relative positions; 

FIG. 3 is a partial perspective view of the shears in FIG. 
1 with parts removed for clarity illustrating the major 
movable parts; 

FIG. 4 is a view similar to FIG. 3 illustrating relative 
positions of some parts of the shears; 

FIG. 5 is an enlarged perspective view of a frame and 
handle portion of the shears in FIG. 1; 

FIG. 6 is an exploded perspective view of a portion of the 
shears in FIG. 1 illustrating the frame and the blades; 

FIG. 7 is a perspective view of the portion of the shears 
in FIG. 6 with the parts assembled; 

FIG. 8 is an enlarged perspective view of the frame and 
handle of the shears; 

FIG. 9 is an enlarged perspective view of the frame and 
handle in FIG. 8 viewed from another direction; 

FIG. 10 is a plan view of one replaceable blade of the 
shears; 

FIG. 11 is a plan view of another replaceable blade of the 
shears; 

FIG. 11a is a plan view of an alternate embodiment of the 
blade illustrated in FIG. 11; 

FIG. 12 is a side view of the blade illustrated in FIG. 11 
taken along the line 12—12 in FIG. 11; 

FIG. 13 is an enlarged view of an axial end portion of the 
blade in FIG. 12; 

FIG. 13a is a view similar to FIG. 13 illustrating an 
alternate axial end portion of the blade; 

FIG. 14 is an exploded perspective view of the major 
movable parts of the shears in FIG. 1; 

FIG. 15 is a plan view of a ?uid power actuator, drive link 
and blade of the shears; 

FIG. 16 is an enlarged longitudinal cross-sectional view 
of the servo control valve and safety valve of the shears; 

FIGS. 17A~H are schematic longitudinal cross-sectional 
views of the servo control valve in FIG. 16 illustrated with 
parts illustrated in different operating positions; and 

FIG. 18 is a graph representing the ratio of the change in 
blade angle relative to the change in handle angle as a 
function of the relative angle between the blades. 
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DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT 

Overview 
Hand held power operated shears 20, embodying the 

present invention, are illustrated in FIG. 1. The shears 20 
include a pivotable blade 22 which is reciprocable relative to 
another blade 24 between the fully open position illustrated 
in FIG. 2 and the fully closed position illustrated in FIG. 1. 
A cutting or shearing action is provided between the cutting 
edges 42, 44 (FIG. 2) of the blades 22, 24, respectively, 
during movement of the pivotable blade 22 relative to the 
blade 24 from the open position towards the closed position. 
An advantage of the present invention is that the shears 20 
appear, and operate in a manner, very similar to conventional 
manually powered scissors. This conventional type of opera 
tion is advantageous because little or no training or adap 
tation to the power operated shears 20 is required. 
The blades 22, 24 are supported in a frame 62 about an 

axis AA. The frame 62 supports the blade 24 in a ?xed 
relative position. The blade 22 is pivotable relative to the 
frame 62 and relative to the ?xed blade 24 about the axis 
AA. A thumb handle portion 64 is formed in the frame 62 for 
receiving an operator’s thumb to support and control the 
shears 20. A ?nger loop handle 66 is supported in the frame 
62 for pivotal movement. Thus, the blades 22, 24 and the 
?nger loop handle 66 are all supported in the frame 62 along 
the axis AA. In response to pivotal movement of the handle 
66 relative to the frame 62 and thumb handle portion 64, the 
blade 22 is power driven to pivot relative to the blade 24. 
The frame 62 also supports a servo mechanism 82 (FIGS. 

1-5) for controlling the power applied to pivot the blade 22. 
The servo mechanism 82 includes a servo control valve 84 
(FIG. 3) and a safety valve 86, an actuator 88, a drive link 
102, and a feedback linkage 104. The drive link 102 trans 
mits power from the actuator 88 to the pivotable blade 22. 
The feedback linkage 104 determines the difference between 
the position of the ?nger loop handle 66 relative to the frame 
62 and the position of the pivotal blade 22 relative to the 
frame. The feedback linkage 104 communicates the differ 
ence between the position of the blade 22 and the position 
of the loop handle 66 to the servo control valve 84. The 
control valve 84 selectively permits or inhibits the ?ow of a 
power medium to the actuator 88. The power is preferably 
provided by a ?uid, such as pressurized air. However, it will 
be apparent that hydraulic or electrical power assist can be 
used. 
Construction 
The frame 62 (FIGS. 8 and 9) supports all of the parts of 

the shears 20. The thumb handle portion 64 is integrally 
formed in the frame 62 for receiving an operator’s thumb. 
The frame 62 also includes a recess 120 (FIG. 8), a recess 
122 (FIGS. 6 and 9), exhaust port 129 (FIG. 9), a cylinder 
support 124 (FIGS. 8 and 9), valve chambers 126, 128 (FIG. 
9), a safety lever opening 142 and an attachment hook 144. 
The attachment hook 144 permits the frame 62 and shears 20 
to be connected during use to a weight compensating device, 
such as a constant force spring. 
The recess 120 (FIG. 8) in the frame 62 receives the 

feedback linkage 104 and a pivot portion of the ?nger loop 
handle 66. A support 118 is integrally formed on the frame 
62 and projects generally perpendicular from a side surface 
116 de?ning a portion of the recess 120. The support 118 is 
received in an opening 119 (FIG. 14) in the pivot portion of 
the ?nger loop handle 66 in a close ?t relationship for pivotal 
movement about the axis AA. The recess 120 is left uncov 
ered during operation of the shears 20 to enable viewing of 
the feedback linkage 104 and loop handle 66. The uncovered 
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8 
recess 120 allows easy removal of any debris that may enter 
the recess and contact the feedback linkage 104 or pivot 
portion of the ?nger loop handle 66. A return spring 226 
(FIG. 14) is located within the recess 120 and engages both 
the ?nger loop handle 66 and the frame 62. The return spring 
226 continually biases the loop handle 66 towards a fully 
open position, as illustrated in FIG. 2. 
A recess portion 130 (FIG. 8) de?nes a space which is in 

communication with the recess 120 and the recess 122 to 
permit interaction between the blades 22, 24; the ?nger loop 
handle 66; the servo mechanism 82 and the feedback linkage 
104. The recess portion 130 is located between the recess 
120 and thumb handle portion 64. The recess 130 receives 
the drive link 102 (FIGS. 4 and 5) therein. The drive link 102 
is supported for pivotal movement within the recess portion 
130 at openings 132 by a pin 134 extending through the 
opening. The drive link 102 (FIGS. 4 and 5) connects the 
actuator with the pivotable blade 22. The drive link 102 
forces the blade 22 to pivot relative to the frame 62 and 
relative to the ?xed blade 24 in response to movement of a 
part in the actuator 88. 
The recess 122 in the frame 62 receives the blades 22, 24. 

A cavity 146 (FIGS. 6 and 9) within the recess 122 extends 
coaxially inside of the support 118 which projects to the 
recess 120 from the surface 116. The opening 146 receives 
a support member 148 on which the blades 22, 24 are 
supported. The blade 22 is closely ?t about the support 
member 148 for pivotal movement about the axis AA. The 
blade 24 is also closely ?t on the support member 148. The 
blade 24 is ?xed relative to the frame 62 by a surface 150 of 
the blade that engages surfaces 152, 154 of the recess 122, 
which prevents movement of the blade relative to the frame 
62. The surfaces 152, 154 in the recess 122 are located on 
diametrically opposite sides of the blade 24 relative to the 
axis AA to engage the surfaces 150 and 150B of the ?xed 
blade 24 in connection with the support member 148 to 
accommodate reaction forces acting on the blade 24. The 
blades 22, 24 are illustrated in the fully open position in FIG. 
2. The pivotable blade 22 is disposed at an acute angle W of 
about 40° to 45° relative to the ?xed blade 24. This angle W, 
however, can be predetermined and varied for speci?c job 
requirements, such as by using a different servo mechanism 
82, blade 22 or frame 62. 
The recess 122 is closed by a latch cover plate 162 (FIGS. 

6 and 7), after the blades 22, 24 are received therein. The 
frame 62 and latch cover plate 162 protect the blades 22, 24 
from debris entering the recess 122. The latch cover plate 
162 includes a body portion 160 for closing the recess 122 
and for preventing the blades 22, 24 and support member 
148 from movement laterally outwardly of the recess in a 
direction along the axis AA. 
The latch cover plate 162 is movable relative to the frame 

62 in the directions indicated by arrows 159 (FIG. 6) formed 
on the exterior of the latch cover plate to permit access to the 
blades 22, 24. A connecting portion 157 extends from the 
body portion 160 to pivotably and slidably attach the latch 
cover plate 162 to the frame 62. The connecting portion 157 
has a slot 157 S formed therein for receiving a pin 157P. The 
slot 1578 allows the latch plate cover 162 to slide as well as 
pivot relative to the pin 157P. The slot 1578 has an hour 
glass shape across its width so the walls de?ning the slot are 
?exible to urge the latch plate cover 162 in one of two 
directions it can slide to tend to retain the latch plate cover 
in a closed or open position. The latch cover plate 162 is free 
to pivot outwardly of the frame 62 when the latch cover plate 
is axially moved to an open position as indicated by open 
arrow 159, by virtue of freeing retaining tabs 151, 153 from 
their respective receiving slots 151$, 153$. 














